A single-step solvothermal method is utilized to synthesize boron-doped Bi 2 WO 6 (BBW). Boric acid was the source of the boron dopant and the doped B/W molar ratio was 0.25. The surface characteristics of Bi 2 WO 6 (BW) and BBW were elucidated by scanning electron microscopy, transmission electron microscopy, X-ray diffractometry, specific surface area analysis, zeta potential analysis, UV-Vis spectrophotometry, X-ray photoelectron spectroscopy and fluorescence spectrophotometry. C.I. Reactive Red 2 (RR2) was used as the parent compound in evaluating the photocatalytic activity of BW and BBW. The specific surface area, pore volume, band gap and pH of zero point charge of BBW were 84.5 m 2 /g, 0.22 cm 3 /g, 3.1 eV and 3.7, respectively. The rates of RR2 removal by BW and BBW under irradiation by sunlight and visible light both followed a pseudo-first-order kinetic model. The RR2 photodegradation rate constants of sunlight/BW, visible light/BW, sunlight/BBW and visible-light/BBW system were 3.34, 0.14, 6.19 and 3.44 hr -1 , respectively. Boron doping in BW increases its ability to adsorb RR2 and the amount of hydroxyl groups on its surface. Additionally, boron doping in BW enhanced its charge separation efficiency and suppressed the recombination of electron-hole pairs; accordingly, the photocatalytic activity of BBW exceeded that of BW. This study suggested that photo-generated holes played a major role and superoxide radicals played a minor role in the photodegradation of RR2 in sunlight/BBW system.
